The literature concerned in fiscal federalism and fiscal decentralization promotes the sub-national responsibility for sub-national resources and spending. In this paper sub-national tax revenues are compared to total tax revenues expressing the tax decentralization for the sample of EU 28 countries. Beside it, the main part of sub-national taxes, the immovable property tax -tax on land building or other structure, is compared to total sub-national tax revenues. Using the GMM system estimation determinants of sub-national tax revenues, real estate tax revenues and tax decentralization are investigated on the sample of EU countries. Results show the significant negative relation between GDP per capita growth, population density and inflation rate and all variables in question. In the case of sub-national government real estate tax revenues the positive relation with public debt is observed.
INTRODUCTION
Taxes on land, building and other structure are considered as property taxes concerning on immovable property. According to report of UN-HABITAT (2013) it encompasses both real property and real estate. In many countries is power to tax of immovable property decentralized to sub-national governments and sub-national governments can tailor them to local conditions (UN-HABITAT, 2013, p.1) . The reason emerges from the argument of the Theory of Fiscal Federalism, that taxes on immovable property are a suitable source of revenue for local (or sub-national) government. Immobile tax base of immovable property makes easier to recognize the jurisdiction revenue source. Bird (2015) agrees and mentions that both theory and experience accounts the right kind of fiscal decentralization under the condition of sub-national responsibility for "raising and spending their own resources" (Bird, 2015, p. 21) . He confirms certain findings given by related research. The success of political decentralization is influenced by the mode of fiscal decentralization, while the local government must be responsible for own decisions in the sphere of taxation and expenditure considering intergovernmental transfers as additional source. Oates (2005) or Jha (2015) give a review of the fiscal decentralization characteristics and its economic implications. One of the main arguments in favour of fiscal decentralization is explained by the decentralization theorem introduced by Oates (1972) . It refers on the loss of welfare in case of centralized provision of public goods caused by the heterogeneity of local preferences. Oates' contribution is based on earlier works of Samuelson (1954 Samuelson ( , 1955 , Tiebout (1956) or Musgrave (1959) in early half of 20 th century. The role of tax decentralization is stressed mainly by the first generation of the Theory of Fiscal Federalism, where it is connected by undesirable tax competition and race-to-the bottom hypothesis. Razin and Sadka (2011, p. 2) describe a race-to-the-bottom as a situation, where governments are vying for a mobile tax base through the reduction of tax rates. Such a reduction may cause a decrease of tax revenues resulting in insufficient level of public goods provisioning. Findings of Razin and Sadka (2011) are not refusing certain positive effects of tax competition, which prevail in comparison with tax coordination. Tax decentralization as the fiscal decentralization indicator is promoted by Stegarescu (2004 Stegarescu ( , 2005 . He considers expenditure and revenue decentralization indicator as formal without the ability to express the real rate of fiscal decentralization. He underlines the importance of sub-national taxes, especially of those where sub-national governments can set tax rate and tax base. Here the role of immovable property taxes is crucial. Jílek (2015) searches for tax decentralization determinants in the European countries of OECD. According to him there are just few studies concerning on revenue or tax decentralization determinants. Prevalent part of research focuses on fiscal decentralization which may be influenced by geography and population, level of country development, size of redistribution, income inequality, preference heterogeneity and the federalization. He verifies the influence of these variables on tax decentralization and finds certain similarities with recent studies e.g. geographically larger countries decentralize more taxes, population characteristic behave contrary to expectations about their effect on tax decentralization.
The body of tax decentralization research is extend and covers studies focusing on many components of public sector. Baskaran (2011) investigates the relationship between tax decentralization and public deficit. On the sample of OECD countries he reveals the U-shaped effect of decentralized tax autonomy on primary deficits. The presence of Belgium and Spain (representing the most decentralized countries) in a sample may cause a positive effect of tax decentralization on fiscal stability. Regardless of this, the relationship between tax decentralization and fiscal stability in the average country is invert. Liberati and Sacchi (2013) deliberate on the influence of tax decentralization on local government size measured by local expenditure emerging on the basis of the seminal work of Brennan and Buchanan (1980) . They introduce a tax -separation hypothesis "according to which tax decentralization organized on tax bases used only by local governments would facilitate the control of local public expenditure" (Liberati and Sacchi, 2013, p.202) . Their results show the importance of tax decentralization in the process of constraining the local expenditure. Bird (2015) stresses the tax  decentralization  (revenue  decentralization) and tax administration, because according to him the tax decentralization does not imply the decentralized tax administration. The intensity of tax decentralization and decentralization of tax administration varies across countries. He mentions that Canada is the most decentralized country, but the main local tax -the property tax has the tax base set by the state government (Bird, 2015, p.4, p.12) . In his paper the attention is payed to decentralized states as Canada, China, Germany and Spain (China and Spain are not federal, but are with important position of regions). Blöchliger, Hilber, Schöni and von Ehrlich (2017) provide a survey of the evidence of local fiscal policies in the context with land use. They mention an example (Blöchliger et al., 2017, p.13) where differentiated property tax rates (different types of land use tax rates for commercial use and residential use) has a distortive effect. Local governments are concerning to support the commercial sphere in expense of residents. The residential use of land is generating net loss in local government revenues, because the cost related to local public goods provisioning is higher than local property tax revenues. Additionally taxes on commercial use of land are usually set much higher than in case of residential use. That is why local governments have not incentives to support residential development, although it is desired by citizens. The importance of local taxes increases, while accentuating the ability of flexible and effective decision-making process at the local government level. It raises the importance of tax decentralization, which comes from the shift of responsibilities and powers in field of revenue seeking and spending from the central level of government to local governments. In this paper revenues from taxes on land, buildings and other structure (immovable property tax) predominantly set by sub-national governments in EU 28 are analysed and compared to sub-national total tax revenue and total tax revenue reached in the economy. The aim of the paper is to investigate the immovable property tax determinants. The research on own tax revenues of local governments may contribute to the rather narrow scope of literature focusing on tax decentralization, while the economic benefits of decentralization are unambiguously described in the related theoretical framework. The paper is organized as follows. The introduction with a literature review related to the paper object is followed by the chapter focusing on material and methods used in the paper. Then the results are presented and accompanied by the discussion. Conclusions and references are situated on the end of the paper. Collected data are involved to the dynamic panel data estimation based on the Generalized Method of Moments (GMM) described by e.g. Cottrell and Lucchetti (2017) . GMM estimation is based on the system estimator introduced by the Blundell and Bond (1998) using level equations. The use of GMM system estimator is according to Roodman (2009, p. 128 ) appropriate in panels with small T and large N (T -time period, N -individuals). As also Cottrell and Lucchetti (2017, p. 168 ) mention, in case of T < N the GMM system estimator is more effective than first difference GMM estimator introduced by Arellano and Bond (1991) .
MATERIALS AND METHODS

Data
The general dynamic linear panel data model follows the equation given in many handbooks or papers focusing on econometrics as Greene (2011 ( , p. 384) or Roodman (2009 . For this paper purpose four GMM -system (GMM -SYS) dynamic panel data models are estimated. First, the model is estimated to investigate for the immovable property tax determinants. The results are than compared to estimation of the total sub-national government tax revenue determinants. To complete the image of the degree of decentralization the indicator of tax decentralization is computed and its determinants are investigated and compared to those of adjusted tax decentralization indicator based on the immovable property tax decentralization. For the model of sub-national immovable property tax revenue (1) the equation is expressed in following manner.
For sub-national tax revenue (2), for tax decentralization based on revenues from immovable property tax (3) and for tax decentralization (4) are equations similar to this in case of (1), but with alternation of dependent variable and lagged dependent variable.
In this paper, to compute the tax decentralization indicator, the approach of Afonso and Hauptmeier (2009, p. 12 Here the S1312 and S1313 represent a sub-national government level. S1311 represent the central government level. As Afonso and Hauptmeier (2009) mention, the S1312 level of government is present in federal states (Austria, Belgium, Germany) and some unitary states with strong role of regions (Spain). Level S1312 represents a state level of government. In many other EU countries the S1313 represents the regional or local level of government and the decentralization indicator can be written as: The literature suggests certain derogation from the standard fiscal decentralization indicators. Stegarescu (2004 Stegarescu ( , 2005 uses adjusted fiscal decentralization indicators which are based on sub-national own revenues (including tax revenues). That has inspired the use of fiscal decentralization indicator expressed as Eq. 3 or Eq. 4 with counting the sub-national own-tax revenue (excluding the shared tax revenues). Immovable property tax satisfies the condition of own source.
The vector of variables involved to the GMM -SYS estimation contains the choice of variables according to the related literature, consequently the basic assumptions about their significance and effect are formulated. GDP per capita growth is reflecting the level of economic development of the country. Expected is its positive sign (according to Jílek, 2015 or Panizza, 1999 expressing the positive relationship between economic development and sub-national tax revenues and its share on total government tax revenues as the tax decentralization indicator. The influence of demographic variables as size of population, population density is expected to have a positive sign. Countries with higher size of population decentralize more (Oates, 1972; Canavire -Bacarreza and Martinez -Vazquez, 2012) . The expected influence of redistribution need (expressed as the dependency ratio -the share of non-productive population on productive) is positive following the assumption that the increase redistribution activities requires the increase of sources on sub-national level. The increase of public deficit (mainly the central government deficit) or public debt may increase the need of central macroeconomic problem solution in expense of the decentralization (Oates, 2005) . Impact of an inflation rate is similar. Expected sign in case of the number of government tiers is positive, when federations or unitary states with a multi-level government are in general more decentralized (Jílek, 2015) . Diverse ethnic and linguistic composition of the population augments the heterogeneity of the population preferences (Oates, 1972; Panizza, 1999) , so expected is the increase of decentralized provision of public goods. Expected effect of financial crisis on sub-national tax revenue, sub-national immovable property tax revenue and tax decentralization indicators is negative regarding the undesirable impact on economic environment.
RESULTS AND DISCUSSION
The distribution of the property tax in EU countries including recurrent immovable property tax, recurrent net wealth tax, tax on estates, inheritances and gifts, tax on financial and capital transfers, other recurrent property tax and other non-recurrent property tax is shown in Tab. I. As the distribution of property tax including the immovable property tax differs across EU countries, also the reliance on revenues from immovable property tax differs.
As the Tab. I shows, revenues from immovable property taxes are most important in Belgium, Spain, United Kingdom, Poland, Romania, France and Ireland. UN-HABITAT (2013, p.14) provides a computation supporting the importance and predominance of immovable property taxes, where the immovable property tax creates 58.9 % of total revenues from taxes on property. Taxes on financial and capital transfers creates 21.6 %, taxes on estates, inheritances and gifts 8.1 %, recurrent taxes on net wealth 6.6 % (based on GFS data 2010). As was mentioned thereinafter, different tax rates are usually set on commercial use and residential use of immovable property (Blöchliger et al. 2017) . The commercial use of immovable property is taxed by higher tax rates in comparison with residential use. Malta has no recurrent tax on immovable property (UN-HABITAT, 2013, p. 6). Fig. 1 displays an intensity of sub-national tax revenues as % of GDP in EU countries. The highest average value of sub-national tax revenues-to-GDP is observable in Germany, Denmark and Sweden. They are followed by Belgium, Spain, Italy and Latvia. Germany and Belgium are federations, Spain and Italy have fortified the regional level of government and their regions are regarded as autonomous (Provazníková, 2015) . The lowest average values are observable in 10 countries situated mostly in the eastern part of the EU. Fig. 2 . In Belgium, Spain, France, Ireland and Poland, the sub-national revenue from immovable property tax (as % of GDP, see Fig. 2 ) is high in comparison with other countries and revenue from immovable property tax represents also a high share on total tax revenue (see Tab. I). In Denmark, Latvia, Lithuania, Italy, Netherland, Luxembourg and Portugal is the percentage of GDP somewhere near the top of the scale and the reliance is mid. In Greece revenues from immovable property tax create a mid-value as % of GDP in comparison with other EU countries, but the reliance on this type of tax revenue is low. This may be explained by the decrease of GDP in Greece in period of financial crisis. Fig. 3 and Fig. 4 displays a degree of tax decentralization and decentralization of the immovable property tax in EU countries.
1: Sub-national tax revenues as % of GDP in EU countries
The highest degree of the tax decentralization is observable again in countries Germany, followed by Sweden, Spain, Finland, Denmark, and Latvia. It corresponds with findings of Jílek (2015p. 39 -40) . The low degree of tax decentralization is observable in Hungary, Austria, Netherland or United Kingdom again in accordance with Jílek (2015) .
The highest degree of Immovable property tax decentralization is observable in France, Latvia, Spain, Poland, Belgium etc. similarly to results presented in Tab. I (** or *** reliance). The low rate is characteristic for Malta, Austria, Czech Republic, Bulgaria, Cyprus or Greece matching the findings of Tab. I (* reliance or not reliance).
In prevalent part of EU countries, sub-national tax revenues include the immovable property tax revenue. In the literature the main body is concerned to explain the factors which determine the tax decentralization. Here both determinants of sub-national tax revenue including immovable property tax revenue and tax decentralization are investigated. According to the related literature a set of variables mentioned in chapter describing material and methods is involved to the GMM -SYS estimation. Finally, four GMM -SYS models are estimated; in 1 st determinants of sub-national immovable property tax revenue are investigated and compared to 2 nd where the determinants of sub-national tax revenue are searched. Similarly in the 3 rd estimation determinants of tax decentralization based on revenues from immovable property tax are investigated and compared to those unit-root test all the panels do not contain a unit root (Im, Pesaran and Shin, 2003) . Result estimations present only significant variables.
Results presented in Tab. II show similar composition of determinants in case of sub-national tax revenues as % of GDP and sub-national immovable property tax revenues as % of GDP. Moreover the determinants of tax decentralization (see Tab. III) and "immovable property tax" decentralization are the same and copy the results of Tab. II.
The relation between inflation rate and dependent variable is in all models negative. The increase of inflation rate causes the decrease of revenues from sub-national taxes, decrease of revenues from sub-national immovable property taxes. It matches the expectation given hereinbefore and corresponds to a situation when the increasing inflation in an economy may be constrained by the macroeconomic stabilization function of public finance (Musgrave, 1959 , Oates 2005 . Here the central coordination is desired in expense of decentralization. Similarly behaves the central government in case of increasing public debt contrary to observed results. The relation between public debt and sub-national government immovable property tax revenues is positive (see Tab. II, column 2). In other cases the public debt becomes insignificant.
From the variables characterizing the country size the variable population density is the only one significant. Its negative sign is observed in all estimations similarly to findings of Jílek (2015, p.44) Jílek (2015) mentions its positive impact, in the literature the example of so called "Russian paradox" is given (Freinkman and Plekhanov, 2005) and explains the negative impact of GDP per capita on decentralization. They explain it as increased propensity to finance large scale development projects at higher levels of income (Freinkman and Plekhanov, 2005, p.18) .
Oppositely to results of many mentioned authors, the variable expressing the redistribution need is insignificant. Similarly, the numbers of government tiers representing the country constitution, the heterogeneity of preferences expressed as ethnic and linguistic fragmentation of the population are insignificant. The effect of the financial crisis is not present in the estimation and also other time effects are insignificant.
CONCLUSION
The role of sub-national taxation is important for the sub-national activity in the field of self-governing of own resources and consequently influences the whole economic development of the country. On the sub-national level of government the immovable property tax is important and revenues from this tax except of shared tax revenues create a dominant part of sub-national tax revenue. The assessment of tax power among government levels bounds in general the rate of fiscal decentralization; rather bounds the rate of tax decentralization. In this paper the revenue from immovable property tax in EU countries set mostly by the sub-national governments is examined and compared to subnational total tax revenue. Correspondingly the indicator of tax decentralization is quantified by two modes. First it is expressed as the share of sub-national tax revenue on total tax revenue, second, modified indicator of tax decentralization is quantified as share of immovable property tax revenue on total tax revenue. After, determinants of all hereinbefore mentioned variables separately are investigated using the GMM-SYS estimation. Results show similar factors influencing sub -national tax revenues in the question and the rate of tax decentralization indicators. Observable is negative relation between inflation rate, population density and GDP per capita growth and all dependent variables. While expectations about the inflation rate are satisfied, signs of population density and GDP per capita growth behave oppositely to assumptions. The reason may consist in the aim of central government to coordinate tax policies of sub-national governments avoid undesirable loss of effectiveness when population density rises. In the case of economic growth central government accumulates sources to realize certain development projects. Eurostat (2017b) 
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